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COMPARISON OF EDIBLE GRADE WHEY, GRANULAR WHEY, AND DAIRYLAC 80 AS LACTOSE SOURCES FOR NURSERY PIG DIETS
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Summary
Two hundred ten weanling pigs (initially 12.4 lb and 18 ± 2 d of age) were used in a 14-d growth assay to determine the influence of various lactose sources and levels on nursery pig performance. From d 0 to 14, the mean ADG and ADFI of pigs fed additional lactose, regardless of source, was greater and tended to be greater compared to those fed no supplemental lactose. Pigs fed edible grade whey had increased ADFI and tended to have increased ADG as lactose increased from 9 to 18%. When Dairylac 80 or granular whey was included in the diet, ADG and ADFI were increased over the control, but no further improvement above the 9% level was observed. However, pigs fed 9% granular whey and Dairylac 80 had similar performance to those fed 18% edible grade whey. For pigs fed Dairylac 80, F/G also improved linearly as lactose increased to 18% in the diet. No differences in growth performance were observed among lactose sources used in this study.
(Key Words: Pig, Lactose, Whey.)
Introduction
Research with nursery pigs has demonstrated linear improvements in growth performance with increasing lactose level of the diet. The diets fed to pigs immediately after weaning routinely contain 18 to 25% lactose with edible-grade, spray-dried whey used as the standard lactose source for these diets. However, spray-dried whey is often limited in availability and more expensive than alternative lactose sources. In field experiments, Dairylac 80 and granular whey have provided similar performance when replacing edible-grade whey in the phase 2 diet. Further research is needed to determine the ability of these lactose sources to replace a high quality, edible-grade whey in the diet fed immediately after weaning.
Procedures
A total of 210 pigs (BW of 12.4 lb and 18 ± 2 d of age) were used in a 14-d growth assay. Pigs were blocked by weight and allotted to one of seven dietary treatments. The seven experimental treatments were a negative control without lactose and a 2 x 3 factorial consisting of two lactose levels (9 and 18%) and three lactose sources (ediblegrade whey, Land O'Lakes; granular whey, International Ingredients Corp.; and Dairylac 80, International Ingredients Corp.). There were five pigs/pen and six pens/treatment. Pigs were housed in the Kansas State University Segregated Early Weaning Facility. Each pen was 4 × 4 ft and contained one self-feeder and one nipple waterer to provide ad libitum access to feed and water. Initial temperature was 90°F for the first 5 d and was lowered approximately 3°F each week thereafter.
All diets were fed in pelleted form and formulated to contain 1.60% lysine ( Table  1 ). The negative control diet contained 3% animal plasma and 2% select menhaden fish meal. Either edible-grade or granular dried whey (12.5 and 25%) replaced corn and soybean meal in the diet. Diets containing Dairylac 80 were formulated to replace the lactose provided in the dried whey diets. In addition, select menhaden fish meal was used to replace the amino acids provided by dried whey. The level of fish meal increased as Dairylac 80 increased in order to keep the soybean meal levels consistent with the diets containing dried whey. Dried whey was considered to contain 72% lactose and Dairylac 80 was considered to contain 80% lactose for diet formulation.
Lactose sources and feed samples were collected for determination of percentage lactose, protein, and ash. In addition, a Pellet Durability Index was conducted on each treatment diet for determination of pellet quality. Average daily gain, ADFI, and F/G were determined by weighing pigs and measuring feed disappearance on d 7 and 14 postweaning.
Data were analyzed as a randomized complete block design with pen as the experimental unit. Pigs were blocked based on weaning weight, and analysis of variance was performed using the GLM procedure of SAS.
Results and Discussion
Chemical analysis of lactose sources revealed similar compositions for each product as to their labeled claims of lactose and protein percentages (Table 2) . Also, ash and salt concentrations were similar for all lactose sources. In addition, the actual lactose and protein levels in each diet (Table 3) were similar to formulated values. The diets containing lactose, regardless of testing procedure, had markedly higher pellet durability indexes (PDI's) than the control diet containing no added lactose. Increases in PDI's were observed when the level of lactose was increased from 9 to 18%, regardless of source. However, diets containing either of the whey sources had superior PDI's, with diets containing Dairylac 80 having lower PDI's, regardless of procedure (Standard or Modified) used to determine PDI.
The mean of pigs fed additional lactose from d 0 to 14, regardless of source, was greater (P<0.04) and the mean ADFI tended to be greater (P<0.07) compared to pigs fed no supplemental lactose. The increased growth performance from additional lactose mainly occurred from d 0 to 7 of the experiment. Pigs fed edible grade whey had greater ADFI (linear and quadratic, P<0 .05) and tended to have increased ADG (linear, P<0.06) with increasing lactose from 9 to 18%. As whey level increased, ADG and ADFI were increased over the control diet, but no further improvement was observed in pigs fed 18% lactose. For pigs fed Dairylac 80, ADG and ADFI increased compared to those fed the no added lactose control. There were no further improvements in ADG or ADFI with increasing lactose above 9% (quadratic, P<0.01), but F/G improved (linear, P<0.02) as the level of lactose was increased from 9 to 18%. Pigs fed 9% granular whey and Dairylac 80 had similar performance to those fed 18% edible grade whey. No differences in pig growth performance were observed among sources of lactose used in this study.
It was evident by the increase in growth performance that additional lactose was beneficial to the nursery pigs in this study. Interestingly, only the edible grade whey source resulted in a linear improvement in ADG, which is commonly seen with increasing lactose in the diet. Pigs fed 9% lactose from Dairylac 80 had performance similar to pigs fed 18% lactose from edible grade whey. Increasing the lactose level to 18% did not further improve performance. This may be explained by the fact that pigs utilized in this study originated from a high health status operation and possibly may not have required as much lactose for maximal performance as is usually required under field conditions. The slightly lower performance for pigs fed 18% lactose from Dairylac 80 compared with those fed 9% lactose from the same source may be a result of several factors. First, the decrease in performance may have been caused by a decrease in feed intake as additional fish meal was added to the diet. Fish meal was added to maintain a soybean meal level that was similar to the other lactose sources at the 18% lactose level. A second possibility may be that the slightly lower threonine ratio relative to lysine in this diet limited ADFI and ADG.
For the granular whey source, growth performance improved from d 0 to 7 with the response similar to the response to Dairylac 80 with no benefit to adding more than 9% lactose from granular whey. In addition, there was no benefit to including granular whey in the diet from d 7 to 14 after weaning.
Results from this experiment indicate that additional lactose is beneficial for nursery pigs with the greatest requirement during the first 7 d after weaning. Similar to other experiments, the response to adding lactose to nursery diets declined rapidly as time increased postweaning. The lactose sources used in this experiment elicited similar growth performance. 
